This paper describes the high-capacity data transmission system for advanced ATC (Automatic Train Control) System on track circuit. A conventional ATC system is very high safety, but this system has a problem that the high-capacity data transmission is very hard.It is because track circuit, the object of the data transmission, have some differences with a general communication system, such as the rail noise. On the other hand, spread spectrum (SS) can achieve CDMA (Code Division Multiple Access) that can transmit two or more signals to the same frequency band. Moreover, because this is good also in the characteristic to noise, this is a technique widely used. Then we develop the high-capacity data transmission system using SS communication this time, and we call it SS rail transmission system. Figure 1 shows SS rail transmission system. According to this figure, in transmitter, the transmission data of the serial is converted into parallel data of the number of multiple-access. After that, this data is modulated by carrier and spread codes, and it is transmitted to track circuit as transmission signal. In receiver, transmission signal to which rail noise is added, and attenuated by track circuit is demodulated by spread code and carrier. Here, orthogonal code is used as spread code. It has the characteristic that there is no cross-correlation under the conditions of synchronisation established between code sequences. Therefore, in SS rail transmission system, CDMA can be achieved by orthogonal code, and the number multiple-access is 63 this time. And SS rail transmission system achieves at about 2000 bps as a whole as about 30 bps a channel.
Basing on above, we carried out computer simulations changed the transmission speed about this system. Figure 2 shows BER characteristic as the result. According to this figure, we verified to be able to take BER of 10 −5 that is the standard of a communication for a railway signal when transmission speed is about 2000 bps that increased to about ten times that of a conventional ATC system.
In addition, we studied about the method of a synchronous acquisition. And we established a good method by giving the same data for a synchronous acquisition to some channels. As a result, we verified to be able to take synchronous acquisition time of about 300 ms that is a practical level in ATC system. This paper describes the high-capacity data transmission system for advanced ATC (Automatic Train Control) System on track circuit. A conventional ATC system is very high safety, but this system has not realized the high-capacity data transmission because of the high return current noise. Therefore, we develop the high-capacity data transmission system using spread spectrum communication in consideration of the characteristic of track circuit. And we verified to be able to take about 2000 bps, with the result that we carried out computer simulations changed the transmission speed about this system. In addition, we studied about the method of a synchronous acquisition. As a result, we established a good method by giving the same data for a synchronous acquisition to some channels. We report this method with result of computer simulations. 
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